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wheel.' The hypothesis about the vortices which I have to
suggest is that a layer of particles, acting as idle wheels, is
interposed between each vortex and the next, so that each
vortex has a tendency to make the neighbouring vortices
revolve in the same direction with itself."
Maxwell remarks that in epicyclic gears the idle wheels
may be capable of translated motion, as in Siemens' governor
for steam engines. He starts to consider the mechanics
of space filled with vortices separated by a network of idle
wheels that can be propelled through space by being
carried round the circumference by one rotating vortex
and passed on to the next.
The conception of the electro-magnetic ether is now very
near, and engineers will be interested to note the help
derived by Maxwell from the consideration of epicyclic
motions.
After his examination of the mechanics of this model
he recapitulates his results. "Magneto-electric phenomena
are due to the existence of matter under certain conditions
of motion or of pressure in every part of-the magnetic
field, and not to direct action at a distance between the
magnets or currents. The substance producing these
effects may be a certain part of ordinary matter, or it may
be an ether associated with matter." It must be very rare
since no substance except iron "has a large ratio of magnetic
capacity to what we call a vacuum."
The lines of magnetic force are along the directions of
least pressure, and the inequalities of pressure are due to the
centrifugal forces of the vortices. "The effect of these
vortices depends on their density, and on their velocity at
the circumference, and is independent of their diameter."
"The velocity must be very great, in order to produce so
powerful effects in so rare a medium." "The size of the
vortices is indeterminate, but is probably very small as
compared with that of a complete molecule of ordinary
matter."
The vortices are separated from each other by a single
layer of round particles. The particles "are perfectly free
to roll between the vortices and so to change their place,